Interaction of imatinib with liposomes: voltammetric and AFM characterization.
The interaction of imatinib with 1,2-dipalmitoyl-sn-glycero-3-phosphocholine (DPPC) and 2-oleoyl-1-stearoyl-sn-glycero-3-phosphocholine (OSPC) liposomes and the adsorption of DPPC and OSPC were studied using atomic force microscopy (AFM) at highly oriented pyrolytic graphite (HOPG) and differential pulse voltammetry at glassy carbon electrode (GCE). The HOPG induces the rupture of the liposomes and allows the lipids to adsorb along one of the three axes of symmetry of the HOPG basal planes, forming well-ordered lamellar structures. After interaction, both DPPC monolayers and DPPC-imatinib complexes are adsorbed onto HOPG. The OSPC-imatinib complexes self-organize only into ordered but larger domains of parallel stripes that maintain the threefold symmetry of the HOPG, due to an easier imatinib penetration into the unsaturated OSPC liposome bilayers. The voltammetric results show that upon interaction, the electrochemical active moiety of imatinib is incorporated into the lipid bilayer becoming unavailable to the GCE surface for oxidation, leading to local structural modifications of the lipid bilayer which were also electrochemically detected. A model is proposed for the liposome-imatinib interaction considering that imatinib interacts primarily by van der Waals and hydrogen bonds with the phosphatidylcholine headgroups, leading to defects in the liposome bilayer and allowing further incorporation of imatinib into the liposome lamellae.